We tested the hypothesis that supplemental polyethylene glycol (PEG), a polymer that neutralizes the effects of tannins, would increase intake and preference of cattle for fresh-cut sericea lespedeza (SL; Lespedeza cuneata), a legume with high concentrations of condensed tannins. Sixteen crossbred steers (initial BW of 249 ± 6.6 kg) were randomly assigned to 2 treatments: 1) grain supplement with PEG (PEG-S) and 2) grain supplement without PEG (control). To assess intake, we conducted a trial with 6 sample periods, each 6 d in duration, with steers fed SL and prairie hay (PH) in separate meals. Steers were fasted overnight and fed their respective supplements (with and without PEG) at 0800 h. Animals were then offered fresh-cut SL from 1050 to 1550 h, PH was fed from 1600 to 2000 h, and they were without food from 2000 to 0800 h the next day. To assess preference, we conducted 1-d tests in which steers had simultaneous access to SL and PH on the day following periods 2 to 6. As with the intake experiment, steers were fasted overnight and fed their respective supplements at 0800 h, but from 1050 to 1250 h all steers had access to SL and PH simultaneously. We weighed steers before and at the completion of the study and calculated ADG. Steers treated with PEG consumed more SL per unit of BW than control steers in periods 2 to 6 (period × treatment interaction, P < 0.001). In contrast, controls consumed more PH than steers given PEG (period × treatment × day interaction, P = 0.009). The PEG-S steers consumed more total DM (SL + PH) than controls in periods 3, 5, and 6 but not in periods 1, 2, and 4 (period × treatment interaction, P = 0.004). Sericea lespedeza intake as a percentage of total DMI was greater for the PEG-S steers every day except d 1 and 2 of period 1 (period × treatment × day interaction, P = 0.03). Averaged across the 5 preference tests, PEG-S steers selected a greater proportion of SL than did control steers (39 vs. 9%), and the magnitude of the difference was greater in the later tests (test × treatment interaction, P = 0.004). The PEG-S steers had greater ADG than controls (0.44 vs. 0.24 kg/d; P = 0.005). Our results indicate PEG increases intake of and preference for SL and suggest that PEG supplementation of cattle may increase intake of SL and improve ADG in pastures that contain SL.
INTRODUCTION
Sericea lespedeza (SL; Lespedeza cuneata) is an introduced legume that can thrive in soils of low fertility. The dual status of SL as a forage crop in the southeastern United States and a weed in the Great Plains presents a unique challenge in that biological control of SL with insects is problematic because these insects may spread to the southeastern United States. Thus, grazing animals are the most viable option for biological control.
Older varieties of SL contain high concentrations of condensed tannins (CT) that decrease both palatability and animal performance (Wilkins et al., 1953; Donnelly et al., 1971) . These varieties were introduced in the tallgrass prairie region of the Great Plains and became invasive because of their competitive character-istics and high concentrations of CT, which deter cattle grazing (Ohlenbush et al., 2001) . Condensed tannins at concentrations above 50 to 60 g of CT/kg of DM negatively affect digestive processes (Petersen and Hill, 1991) , rumen microbes (McSweeney et al., 2001) , and gut mucosa (Foley et al., 1999) , which collectively deter foraging. Condensed tannins in older SL varieties often exceed 100 g/kg of DM (Terrill et al., 1990) .
Polyethylene glycol (PEG) preferentially binds with tannins to form an insoluble precipitate that prevents CT from binding to protein in the rumen (Jones and Mangan, 1977) . Polyethylene glycol has been used to counteract the adverse effects of CT, improving digestibility, palatability, and intake (Barry and Duncan, 1984; Titus et al., 2001) . Based on the theory of postingestive feedback, which holds that animals form preferences and aversions by integrating the flavor of a food with its postingestive consequences (Provenza, 1995) , we predicted that cattle supplemented with PEG would consume more SL because the antinutritional effects of CT would be attenuated by PEG. We assessed the effect of supplemental PEG on the intake of SL by steers as well as their preference for SL when an alternative food (prairie hay, PH) was available.
MATERIALS AND METHODS
Research protocols were approved by the Utah State University Institutional Animal Care and Use Committee.
Animals
Sixteen steers (initial BW, 249 ± 6.6 kg; final BW, 287 ± 8.3 kg) were randomly assigned to control and PEG-supplemented (PEG-S) treatments (n = 8 steers/ treatment) and remained in those treatments throughout the study. Steers were weighed without restriction of feed or water on June 12, 2003, when they entered the research facility and again on October 1, 2003, when they left the facility. Average daily gains were calculated from the differences between the beginning (June 12) and ending (October 1) BW. Steers were individually housed in 16-m 2 stalls inside an open-sided pole barn with a 2.5-m-long fence-line feed bunk in each stall. Animals had ad libitum access to water at all times. Animals had also ad libitum access to PH at all times except on the day when the intake experiments were being conducted.
Feeds
The PH fed during this study was harvested from warm-season tallgrass pastures comprising big bluestem (Andropogon gerardii Vitman), little bluestem (Schizachyrium scoparium [Michx.] Nash), indiangrass (Sorghastrum nutans [L.] Nash), switchgrass (Panicum virgatum L.), and sideoats grama (Bouteloua curtipendula [Michx.] Torr.) (USDA, 2008) . The PH contained 6.0% CP and 41.3% ADF.
The SL fed during the intake experiment and preference tests was harvested from 2 locations in Greenwood County, Kansas: location 1, 37 44′ 05.32′ N, 96 10′ 10.46″ W and location 2, 37 45′ 57.97″ N, 96 16′ 01.54″ W. The SL was mowed with a sickle mower, windrowed with a side-delivery rake, loaded, transported to the research facility, and fed within 2 h of mowing. Plant material from location 1 was fed during periods 1 and 2, and plant material from location 2 was fed during periods 3 to 6.
During the trial periods, all steers were fed 0.9 kg (as-fed basis) of a grain supplement at 0800 h each day (Table 1 ) and continued to receive the daily grain supplement on the day between trial periods. The grain was used as a vehicle for PEG for steers in the PEG-S treatment.
Experimental Timeline
We assessed intake of and preference for SL in 6 trial periods in 2003 (June 24 to July 1, July 14 to July 22, July 29 to August 6, August 17 to August 25, September 2 to September 10, and September 16 to September 26). Each period consisted of a 2-d preloading phase in which the PEG-S steers were fed PEG to get the PEG distributed throughout the digestive tract. This was followed by 6-d phase to measure intake of steers fed Steers in the PEG-S treatment received polyethylene glycol mixed with a grain supplement, whereas steers in the control treatment received the grain supplement without polyethylene glycol 2 Additional molasses was added to prevent sorting. Grain mix from feedmill contained 4% molasses. Immediately before feeding, a molasses-grain supplement was prepared by mixing 94% grain mix and 6% molasses. SL and PH in separate meals. A third phase, preference tests, was conducted on the day after the intake phase of periods 2 to 6 ended. A 2-d intermission between d 4 and 5 of the intake phase of period 6 occurred when rain prevented the harvesting of SL. Between trial periods all animals were fed 0.9 kg/d of a grain supplement (as-fed basis; Table 1 ) and PH ad libitum.
PEG Supplementation
During the 2-d preloading phase of each trial, steers in the PEG-S treatment had PEG (molecular weight 3350, Spectrum Chemical, Los Angeles, CA) individually hand-mixed into their morning grain ration and they continued to receive PEG throughout the intake and preference phases of the each trial period. Steers in the control group received the same grain mix without PEG. The amount of PEG fed to each steer was initially set at 150 g/d. Beginning with period 3, SL harvested from location 2 was fed, and following a sizable decrease in SL intake by both the PEG-S and control steers between d 1 and 2 of period 3, the amount of PEG was increased to 300 g/d for the remaining 4 d of period 3. The amount of PEG was increased to 375 g/d for periods 4 and 5. Because of the high SL intakes of the PEG-S steers in period 5, the amount of PEG was decreased to 250 g/d for period 6 to determine if the high SL intakes could be maintained with less PEG.
Intake Experiment
Steers were fasted for 12 h before the initiation of the intake phase of each trial period. The grain supplement with PEG (PEG-S) or without PEG (control) was fed each day at 0800 h. The PEG was hand-mixed with the grain supplement for each steer immediately before each feeding.
Fresh-cut SL was weighed on an electronic balance and fed from 1050 to 1550 h in fence-line feed bunks inside the pole barn. We adjusted for amount of moisture lost to evaporation in the bunk by using a "standard tub" of SL exposed to the atmosphere inside the pole barn. As-fed weights of SL refusals were calculated by multiplying the SL refusal of each steer by 1 plus the proportion of weight lost by the standard tub during the 5 h that the SL was in the feed bunks. Prairie hay was weighed and fed at 1600 h; refusals were collected and weighed at 2000 h. Steers were without food until 0800 h the next day. To ensure intakes were not limited by the amount of feed offered, we adjusted the amounts of SL and PH fed to each animal based on the refusals of the previous day to ensure each steer refused at least 2 kg of SL and 1 kg of PH each day.
Preference Tests
As with the intake experiment, steers were fasted overnight and fed their respective supplements at 0800 h. However, from 1050 to 1250 h all steers had access to SL and PH simultaneously. Portions of SL and PH were weighed for each steer. Sericea lespedeza was placed in one end of the 2.5-m feed bunk. As soon as the steer approached the bunk and became aware of the SL, PH was placed at the other end of the bunk. After 2 h, the SL and PH refused were collected and weighed and then steers were returned to their ad libitum PH diet until the intake phase of the next trial period.
Laboratory Analyses
Representative samples of SL (random plants along a paced transect running parallel to the area harvested for feeding) were hand-harvested from location 1 on June 29 and July 28 and from location 2 on July 30, August 28, September 15, and October 7. All samples were placed on dry ice immediately after harvest, shipped to Utah State University (Logan), and freeze-dried. Freeze-dried samples were ground through a Wiley mill with a 1-mm screen. Plant samples were analyzed for CT by the total condensed tannin procedure (Terrill et al., 1992) , except the step involving the removal of protein-bound tannins from residue with SDS was omitted. Instead, total bound CT were determined by performing a butanol-HCl analysis on a subsample of the residue from the acetone extraction (Reed, 1986) . We obtained a measure of total extractable phenolics by performing the Folin-Ciocalteau procedure (JulkunenTiitto, 1985) on the acetone extract obtained from the total condensed tannin procedure.
Samples of SL were analyzed for CP, NDF, ADF, and the minerals Ca, P, K, and Mg. Samples of PH were analyzed for CP and ADF, and the grain mix was analyzed for CP and the minerals Ca, P, K, Mg, and S. All samples were analyzed for DM (AOAC, 1990) . Nitrogen was determined by the Kjeldahl procedure, and CP was calculated as the percentage of N in the sample × 6.25 (AOAC, 1995) . Neutral detergent fiber and ADF were determined by the batch procedures outlined by Ankom Technology Corp. (Fairport, NY). For SL samples, ADF was determined sequentially with sodium sulfite added to the neutral detergent to avoid CT precipitates artificially inflating ADF values (Terrill et al., 1994; Krueger et al., 1999) .
Statistical Analyses
For the intake experiment, the statistical design for the ANOVA was a split-split-plot. The whole-plot factor was a factorial with 2 levels of PEG (present, absent), period was the sub-plot factor, and day within trial was the sub-sub-plot factor. Animal nested within the whole-plot factors was the error term for the whole plot, animal nested within the whole-plot factors crossed with period was the error term for the subplot, and animals nested within whole plot and period crossed with day was the error term for the sub-subplot. The response variables were intake of SL (g/kg of BW), PH (g/kg of BW), and total forage (SL+ PH) DM (g/kg of BW), and SL intake as a percentage of total forage DMI.
Preference tests were analyzed as a split-plot design with steers nested within treatment (control, PEG). Treatment was the whole-plot factor and trial was the sub-plot factor. The response variable was SL DMI as a percentage of total DMI.
Average daily gain of steers and chemical analyses of SL were analyzed as one-way ANOVA in which treatment (BW gains) and trial (chemical analyses) were the main effects. Steers nested within treatment (BW gains) and samples nested within trial (chemical analyses) were the random factors.
All analyses were conducted using the MIXED procedure (SAS Inst. Inc., Cary, NC). The model diagnostics include testing for normal distribution of the error residuals and homogeneity of treatment variance. Least significant differences were calculated in the presence of protected F-tests at α of 0.05 for all analyses. We report P-values for the highest order significant interactions and main effects.
RESULTS
Concentrations of CT and total phenolics in SL as measured by various indices showed a numerical decline from period 1 to period 6 (Table 2 ). However, this decline was only significant for bound CT (P = 0.008). Likewise, the only nutrient that differed significantly among periods was potassium, which declined from period 1 to period 6 (P = 0.006; Table 3) .
No difference between treatments was detected for SL intake in period 1, but for the remaining 5 periods, SL intake was greater for PEG-S than for control steers (Table 4 ; period × treatment interaction, P < 0.001). In contrast, PEG-S steers consumed less PH than control steers every day except for d 1, 2, and 3 of period 1, d 2 and 3 of period 2, and d 3 and 4 of period 6 ( Figure  1 ; period × treatment × day interaction, P = 0.009). Total forage DMI in PEG-S steers was greater than in control steers in periods 3, 5, and 6 (P < 0.05), but not in periods 1, 2, and 4 (period × treatment interaction, P = 0.004; Table 4 ). Compared with control steers, PEG-S steers selected a greater percentage of SL in their diet every day except for d 1 and 2 of period 1, the first 2 d that SL was offered (Figure 2 ; period × treatment × day interaction, P = 0.03). Calculated intake of extractable CT by the PEG-S steers averaged 300.5 g/steer daily (Table 5) .
Compared with control steers, PEG-S steers selected more SL in all preference tests, but the difference between the 2 treatments was greatest in the period 5 (September 10) and period 6 (September 26) tests, and least in the period 2 (July 22) and period 3 (August 6) tests (Figure 3 ; treatment × test interaction, P = 0.004).
Body weight gains were low for both treatment groups during the 111 d of the study. However, the PEG-S steers gained more BW than control steers, 0.44 vs. 0.24 kg/d, respectively (P = 0.005).
DISCUSSION
Based on the theory of postingestive feedback, which holds that animals form preferences and aversions by integrating the flavor of a food with its postingestive Table 2 . Extractable, bound, and total condensed tannins (CT) and total extractable phenolics (±SD) in sericea lespedeza that was fed to steers during 6 trial periods of the intake experiment 108.8 ± 6.5 11.8 c ± 2.2 120.7 ± 6.7 122.6 ± 3.9 6
109.8 ± 6.5 11.7 c ± 2.2 121.4 ± 6.7 113.0 ± 3.9
a-c Within a column, means without a common superscript letter differ (P < 0.05); column means without superscripts do not differ. Table 3 . Nutrient composition (DM basis) of sericea lespedeza (±SEM) fed to steers during 6 trial periods of the intake experiment Period CP, % ADF, % NDF, % Ca, % P, % Mg, % K, % 1 11.6 ± 0.8 28.8 ± 1.2 37.8 ± 1.6 1.13 ± 0.08 0.11 ± 0.01 0.14 ± 0.02 1.11 a ± 0.03 2 9.8 ± 0.9 31.8 ± 1.5 42.3 ± 2.0 1.36 ± 0.10 0.09 ± 0.01 0.13 ± 0.03 0.94 b ± 0.04 3 11.3 ± 0.9 27.9 ± 1.5 36.4 ± 2.0 1.15 ± 0.10 0.13 ± 0.01 0.22 ± 0.03 0.81 c ± 0.04 4 10.6 ± 0.9 28.1 ± 1.5 38.1 ± 2.0 1.36 ± 0.10 0.12 ± 0.01 0.19 ± 0.03 0.82 c ± 0.04 5 11.4 ± 0.9 27.4 ± 1.5 36.8 ± 2.0 1.13 ± 0.10 0.14 ± 0.01 0.18 ± 0.03 0.74 c ± 0.04 6 11.4 ± 0.9 28.0 ± 1.5 37.8 ± 2.0 1.35 ± 0.10 0.12 ± 0.01 0.18 ± 0.03 0.77 c ± 0.04
Means in the same column lacking a common superscript differ (P < 0.05); columns means lacking superscripts do not differ.
consequences (Provenza, 1995) , we predicted that cattle supplemented with PEG would consume more SL, as the antinutritional effects of CT would be attenuated by PEG. We assessed the impact of supplemental PEG on the intake of SL by steers and their preference for SL when offered native PH. Relative to unsupplemented animals, cattle supplemented with PEG clearly ate more SL, particularly in the preference tests. Our findings suggest that cattle learn to avoid SL because of the postingestive effects of excess concentrations of tannins (Provenza, 1995) . In the initial trial, steers were presented with a novel food (SL) that contained tannins known to decrease digestibility (Donnelly et al., 1971 ) and palatability (Wilkins et al., 1953) . Animals in both treatments initially consumed similar amounts of SL. The differences between the 2 groups in percentage of SL selected became significant on d 3 of period 1 and pronounced by d 4 and 5. In general, differences in intake between the 2 treatments became greater as the experiment progressed. The sequence of feeding SL first followed by PH likely resulted in greater intake of SL compared with a feeding sequence of PH before SL (Mote et al., 2007; Papachristou et al., 2007) .
The effect of the PEG was much greater in the preference tests, where the animals had SL and PH at the same time, than in the intake experiment where SL and PH were fed in separate meals and animals had no choice but to consume the tannin-containing plant. Steers in the PEG-S treatment included similar percentages of SL in their diets in both the intake experiment and the preference tests, whereas the control steers included a much smaller percentage of SL in their diet in the preference tests than during the intake experiment. Others have also shown that the amount of a given food an animal will consume varies greatly depending upon whether or not alternatives are available (Reid Table 4 . Dry matter intakes (g of feed/kg of BW) of sericea lespedeza (SL) and total forage by control and PEG-S steers during the 6 trial periods of the intake experiment Means in the same column lacking common superscripts differ (P < 0.05).
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Before being offered SL, steers in the PEG-S treatment received polyethylene glycol mixed with a grain supplement, whereas steers in the control treatment received the grain supplement without polyethylene glycol. and Jung, 1965; Kimball et al., 2002) . In our study, less SL intake in control steers during the preference tests compared with the intake trials suggests that their liking for SL was reduced because of the lack of PEG.
Polyethylene glycol preferentially binds with tannins forming an insoluble complex that prevents tannins from binding to proteins in the rumen (Jones and Mangan, 1977) , and PEG increases intake of tannincontaining foods (Barry and Duncan, 1984; Pritchard et al., 1992; Villalba and Provenza, 2001 ). Polyethylene glycol is believed to bind to tannin through a hydrogen bond between an ether linkage on the PEG chain and a phenolic hydroxyl group of the tannin; PEG is also thought to bind with other molecules containing phenolic hydroxyl groups (Foley et al., 1999) . The efficiency of the binding of PEG to tannin depends on pH with the greatest binding efficiency occurring at neutral or slightly acidic pH (Makkar, 2003) .
Based on the intake values of SL and PEG, and the concentration of extractable condensed tannins (ECT) in SL, we estimated that steers in the PEG treatment ingested an average of 0.9 g of PEG/g of ECT, ranging from 0.5 to 1.1 g. In a dose-response study with sheep fed Ceratonia siliqua, ADG and digestibility of CP and OM were maximized at 0.51 g of PEG/g of ECT, whereas intake was maximized at a PEG:ECT ratio Table 5 . Extractable condensed tannin content (ECT) of sericea lespedeza (SL), average daily SL intake (DM) by steers in the PEG-S treatment, calculated daily intake of ECT by steers in the PEG-S treatment, amount of polyethylene glycol (PEG) fed to each steer daily in the PEG-S treatment, and the resulting PEG/ECT ratio during the 6 periods of the intake experiment of 0.60:1 (Silanikove et al., 1994) . Greater PEG:ECT ratios did not affect any of the variables they studied. A later study with goats required even less PEG to maximize intake and found that it took less PEG to maximize intake that it did to maximize digestibility of high-CT browse (Silanikove et al., 1996) . With the exception of period 2 and the first 2 d of period 3 before the PEG feeding level was increased, the PEG feeding levels in our study were above these critical thresholds (Silanikove et al., 1994) . Thus, although SL intake by the PEG-S steers may have been held down by an inadequate PEG feeding level in period 2, it is unlikely that the changes in PEG feeding level that occurred during periods 4 to 6 affected SL intake by PEG-S steers in our study. Steers supplemented with PEG showed a clear increase in intake and preference for SL relative to control steers. The ratio of PEG:CT may not be the only variable affecting intake of SL or tolerance of tannins. Cope et al. (1971) found that inhibition of the enzymes pectinase and rumen cellulase by aqueous extracts of SL varied greatly across the growing season and were only modestly related to CT concentrations. Their work and that of Aharoni et al. (1998) , who worked with Mediterranean browse species, suggest that quantitative measures of CT may not be an entirely accurate means of gauging the antinutritional effects of plants containing CT. In a related study of PEG-supplemented steers grazing pastures containing SL, we found wide seasonal fluctuations in SL intake despite a constant level of supplemental PEG and only modest seasonal fluctuations in the CT content of SL (Mantz, 2007) .
Although the concentrations of bound CT declined from period 3 to periods 5 and 6, the concentration of ECT, which is generally assumed to have more pronounced antinutritional effects than bound CT (Barry and Manley, 1986) , did not decline over time. In contrast, during another study conducted a year later with a greater sample size, we found a relatively modest (136 vs. 113 g/kg) but statistically significant decline in ECT content of SL from early August to late September (Mantz, 2007) .
Physiological adaptations, changes in rumen microbial populations, and seasonal changes in CT concentrations have all been proposed to increase intake of high-tannin forages over time. Ben Salem et al. (2005) observed a significant increase in intake of the high-tannin shrub Acacia cyanophylla when the pretrial adaptation period was extended from 6 to 24 d; this was true for lambs having previous exposure to the shrub as well as naïve lambs. However, control steers in our study did not appreciably increase the amount of SL in the diet, which suggests that adaptation or seasonal changes were not significant in enhancing SL consumption over time. However, we might have noticed an increase in SL consumption over time by the control steers if SL had been fed every day for the 111 d the steers were at the study location.
Nonetheless, control steers consumed some SL, even during the preference tests. An animal may consume a nutritious food containing toxins but limit the intake to stay below a toxicity threshold (Provenza, 1996; Marsh et al., 2006) . At low levels of intake, SL likely provided the control steers with nutritional benefits Steer preference for sericea lespedeza such as rumen-escape protein (Reed, 1995; Aerts and McNabb, 1999) , without the detrimental effects commonly associated with high-tannin forages. Sheep fed fresh-cut SL from high-, medium-, and low-tannin cultivars consumed more of the medium-and low-tannin cultivars, but the high-tannin cultivar still comprised 13% of their diets (Wilkins et al., 1953) . The sheep may have eaten a small amount of the high-tannin cultivar because of its greater CP and lesser fiber content compared with the other 2 cultivars. In our study, steers fed PEG did not show an absolute preference for SL, even though SL contained greater concentrations of CP and lesser concentrations of ADF than did PH. Animals satiate on the combined effects of flavors, nutrients, and secondary compounds in foods, which causes them to eat a variety of foods and, in the process, helps ensure they meet needs for nutrients and limit intake of toxins (Provenza, 1996) . In other trials, sheep selected both hay with high concentrations of soluble carbohydrates and hay with high concentrations of CP (Reid and Jung, 1965) .
Steers fed PEG had greater forage DMI than control steers in periods 3, 5, and 6, but not in periods 1, 2, and 4. We used initial BW to calculate forage intakes per kilogram of BW in periods 1 to 3, and final BW to calculate intakes for periods 4 to 6. As animals in the PEG-S treatment gained more BW than controls, we may have overestimated intakes per kilogram of BW of steers in the PEG-S group relative to controls in period 3 by using initial BW. However, because final BW was used in the calculations for periods 4, 5, and 6, that effect is not present in the calculations for those trials. Thus, the reduced total DMI of the control steers in periods 5 and 6 may reflect the long-term effects of a diet low in MP. Diets high in CT increase secretion of endogenous N into the intestinal tract (Barry and Manley, 1984; Reed, 1995) . Diets low in protein also increase secretion of endogenous N into intestinal tract and the secretion is apparently increased by feeding low-protein concentrates similar to the grain fed in our study (Ferrell et al., 1999) . Thus, for the control steers, the long-term effects of a diet high in tannins and low in protein may have been a state of negative N retention impeding their ability to recycle N back into the rumen. Low rumen N levels can lead to decreased digestibility and DMI (Koster et al., 1996; Bohnert et al., 2002) . Total forage DMI of control steers in periods 5 and 6, particularly period 6, was low not only when compared with the PEG-S group, but also compared with the intake of the control group during the earlier trials. Waghorn et al. (1994) found that sheep supplemented with PEG while consuming Lotus pedunculatus maintained a constant DMI across a 32-d study, whereas the DMI of control steers began to decline on d 15, and by d 32 was 12% less than that in sheep supplemented with PEG.
Finally, the large difference in ADG between the 2 groups of steers is not in itself unique. In a study in Oklahoma, goats supplemented with PEG had an ADG twice that of nonsupplemented goats grazing SL (Merkel et al., 2003) . Similar results were obtained by supplementing PEG to goats on a diet containing grass hay, wheat bran, and the leaves of the high-tannin shrub Albizia procera (Alam et al., 2005) . In those studies, animals consumed the high-tannin forages every day for several weeks. The results of our study are unique in that we fed SL for only 42 of the 111 d the steers were on trial and they never received SL for more than 7 consecutive days. Polyethylene glycol increases N retention in ruminants fed high-tannin forages (Pritchard et al., 1992; Alam et al., 2005) . Thus, our PEG-S steers may have had better N retention and recycled the N back into the rumen on the days between trials.
In summary, supplemental PEG increased intake and preference of steers for SL. These results suggest that supplementing PEG to animals consuming SL may improve ADG where alternative forages are low in CP. They also imply that supplying supplemental PEG to animals grazing pastures containing SL may enhance utilization of an otherwise unused or underused forage resource (Mantz, 2007) .
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